I am a student of Murray's and this year is the 50th anniversary of my Ph.D. under his supervision. In recent years he and I have been working together to understand how our everyday classical world with all its complexity emerges from a simple quantum theory of the origin of the universe.
I am not going to talk much about the universe or quantum mechanics. I am not even going to talk much about Murray's renowned achievements in the physics of the elementary particles -strangeness, quarks, the eightfold way symmetries, the renormalization group, the standard model of the strong interactions (QCD) just to mention some. It is for some of this work in particle physics that he received the Nobel prize. It is the work for which he is perhaps best known. I'm not going to do that because others here will tell you something about it and you can read about it in many places. But, more importantly, to focus only on his work in particle physics would not do * Electronic address: hartle@physics.ucsb.edu What I hope to do is to speculate (at great risk) on how these disparate areas can be seen as part of a whole. And to talk a little about what we can discern of Murray's approach to science from those connections and what we can learn about him from that.
Erwin Schrödinger is often credited with the following injunction:
The task is not to see what no one else has seen, but to think what no one else has thought, about that which everyone else has seen.
That is Murray Gell-Mann. * To find the pattern that no one else had noticed was there.
*To find the connections that no one else had sought. It is a common popular misconception that scientists working at the frontier are seeking to answer some well defined, fixed, famous great questions.
"What is the unified theory of all the fundamental interactions?" "What was 4 the origin of the universe?" But this is not how it seems in the trenches.
The frontier of theoretical physics is a noisy, chaotic place. At any one time, we have cherished old ideas, well confirmed in territory already mapped, that we are very reluctant to give up. We also have a whole variety of unconfirmed new ideas vying for the best route forward into new territory that require us to give up some of the old ideas.
Rather the question is "What is the right question?" Murray always knows
what the right question is. He has a remarkable ability to see through all the clutter, to cut to the heart of matter, and to focus on the essentials. He also has the courage to discard the cherished old ideas that are an obstacle to progress. Later when looked at in the right way what he does seems inevitable. But that's the genius.
From this perspective I think one can see some commonality in the subjects on which Murray has worked -particle physics, human languages, complex adaptive systems, cosmology, and even the environment. They are all complicated with no, or non-obvious, or hidden regularities. But all are systems for which Murray supplied some regularity.
Even his avocations -bird watching, collecting southwestern ceramics , wine tasting, etc. -somehow fit in.
The paradigmatic example is his work on the eightfold way symmetry of the strong interactions. At the time physicists were giving up on field theory so there was no real theory. But, Murray found the approximate symmetry relating the elementary particles before there was anything like a theory that had the symmetry. The symmetry predicted a previously unobserved particle, the particle was found, and a Nobel prize awarded. That led to quarks and eventually to string theory which is the focus of the efforts of many physicists today.
The power of searching for symmetries, connections and organizing principles that is characteristic of Murray's approach to science is well illustrated in this example. That approach has had a lasting effect on how we do physics at the frontier. Working with Murray you have to accept certain rigorous standards. There is typically a list of things Murray is sure are connected and we go over and over them again and again, posing them, attacking them, calculating them until a unified, new, surprising perspective emerges. Never stopping short, never settling for a picture that is incomplete, it can take years.
Working with Murray is challenging, but it is also fun! To a good approximation Murray knows everything. The conversation is not only about physics, but about languages, the history of science, the history of the Ottoman empire, politics, the lives of colleagues, the environment, philosophy, etc. You enter a world in which everything is connected on a much bigger scale and in a much deeper way than in your narrow speciality. You make personal progress not only in science but in almost everything else. It is a true adventure of the mind. And the same thing could be said about Murray's life.
In the future, as physicists, Murray will always be in our minds, because he is a great scientist, because he created much of what we have to think about, and because he set a certain style on how to do science. But for those of us who have had the privilege of working with him he will also be -always in our hearts. Thank you.
